Fetal vascular responses to prostacyclin.
Prostacyclin is a potent vasodilator produced by both maternal and fetal tissues that dilates the umbilical placental vasculature in vitro. To test the hypothesis that prostacyclin dilates the fetal placental circulation in vivo, we measured blood flow by the radioactive microsphere technique in six unanesthetized near-term ovine fetuses before and during prostacyclin infusion. Fetal mean arterial pressure fell 15% from 35 +/- 3 to 31 +/- 3 mm Hg (p less than 0.05) during prostacyclin infusion, and heart rate increased from 182 +/- 6 to 208 +/- 19 beats/min (p less than 0.05). Placental blood flow changed from 240 +/- 58 to 191 +/- 46 ml.min-1.kg-1 fetal weight (p = 0.07), whereas vascular resistance was unchanged (0.16 +/- 0.04 to 0.18 +/- 0.06 mm Hg.ml-1.min.kg fetal weight). Fetal arterial pH decreased from 7.33 +/- 0.03 to 7.28 +/- 0.02 (p less than 0.05) during prostacyclin infusion, with a significant decrease in base excess from -1.2 +/- 1.4 to -3.1 +/- 1.6 (p less than 0.05) and a trend toward hypercarbia (p = 0.07). We conclude that in vivo administration of prostacyclin to the ovine fetus does not cause fetal placental vasodilation and does cause a significant fetal acidemia. The mechanism for these unexpected observations is likely shunting of blood away from the placenta to other organs in the face of systemic vasodilation.